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(57)Abstract: 

PROBLEM TO BE SOLVED: To restrict generation of deformation and 
wrinkle in a collector due to the swelled active material thin film in 
charging and discharging in an electrode for a lithium secondary battery 
having a high charging/discharging capacity and an excellent 
charging/discharging cycle characteristic. 

SOLUTION: After forming an active material thin film 1 1 for storing and 
emitting lithium on the collector 1 0 by accumulation, etching is performed 
to a low-density range 1 1b of the active material thin film 1 1 to form 
clearances 12 in the thickness direction, and the active material thin film 
11 is divided into small ranges by forming these clearances 12. 
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m(T)± * $ fcflj 0 tb L . 1 5 0 °Cf 2 6$^*^ JPiilJOiS 

[0054] C*H»Of8R} TVHf y^Stt*'X# 
HSWj-C, x^ h (EC) fc^xf-,1^ 

-#*-b (DEC) «rf«fJt3 : 7£&&cfc5(C?I£ 
L i P F 6 £ 1 ^/V/'J ••/ h/Vfc&l> <k 0 

mmixmfmimitz. 

[0055] tmmwmi ±mtm 1 Jtisw 1 

[0056] T>l'ZfytfzMWHT(DrB-7$<y 9* 

iSfrfcif AU:. -flic. ±fE«»?H£ 5 0 Oju 1 SA 
U Uf-^AZ-ftiatfWLfc. tt«*>Rlt*«il 
4mAhtM. 

[00 57] H 5 tt. &mitzvi-'>i>z.<mmz*t 

TffiHT'J) 5. 05 iZvkti. o t . ?K U xf - U 
TUIfr^S-te/^-^^l-T. I® 1 2: ft® 3 fc 



KffALfcftK. 1B»»£SEAU *M£ft4<9iM:a&4 
a^ihtSitKiO. y^AZ}yM#ft«!£ft 

[ 0 0 5 8 ] 06ii, «fflrt»fc*J»t*W6«)ffl^i« 

? 2 £tf LTIEffi 1 1 ft® 3 ##[6]-f & J: d (affl* 
•&*>SftToi>. iEgltcfc^-CJir^S-^A*^^ 

TJ39- KOEiSftSi 1 a*<-bKl/-^ 2igSLt 
US. ft«3fc*JWC«:. Sfa^ftStSmmft 

3b<o±t, nwgto®m3a.tfmit>tLt$<o. zm 

W@NBM 3 a fr'-fe^ V- 9 2 fc« LX OS . 
[0059] 06(C*-f J: I«i*m# 1 Mete, 
^hSBlS 9 til KDtztbeOTJlr ^-^^^hsSM^fl 
clfSMmhtlX^h. Jl8&«tt3b(Ct>, 
iWWR 0 * L<ntz#><?>- >y *rMpt>tth1tik9 7 3 c # 

[0060] [JOWt-f ?A4*tt*>«l£D JJESUtW 

? /WftttSrfMlLfc. 1 4 mAOJtTOfC 
4. 2 0V*-CfTV\ 20VO^UE^m 
£0. 7mA4t!lTofc. ftSUt 1 4 m ACJJttttC 
2. 75V2T'fcU ififcHM^i: Lfc. 3 01?- 
-f ^7HaW)SJ«m**mT<0»MIWJ: 9**>fc. IS* 

[006 1 ]£»*(£#$ (%) = (3 01M 9)V^<n1k 

mmm/ 1 im ojfcas* ) x 1 o o 

tfiM 1 ^ftfii^l^m Off Mi 3 6 // mT* 0 . iffiM 
1 OftffiOlS^fiOJf^ti 3 2 m mX'fo o ^ . 
[0062] 
[Hi] 





(mAh) 


(%) 






1 4. 2 


8 9.6 


7 5 




1 4. 1 


90. 8 


I 6 0 



[ 0 0 6 3 ] m 1 KSrStSII^BJtea'&J: d t , *» 

hjo^ i nmmzm o mm 1 , Jtwj 1 o» 

Jt«fi?iJlOft@J: , 9t^ : 5r0^$<^oTi3 0. 

[ o o 6 4 ] act: . *^Bflcom 2 commm/m 3<nwm 

tzmmim£~?^xmm&. 

(m&M2 ) mmmi tmmizLximfti.m&ni' 



x v ^y^u-rft«**iBt:»*»iSLfc. ««*5rx 
•yf-y^-rsotcfflv^/tx yf-y^jgfcLTti, J&ftSI 

2 tt*«fa* ffl . ^wtttfflflsi 2mm*x° 5 

■yf-^^jROiaBUiSffli: U x.yf-y^^fiHi3 0#- 
Lfc. Xyf-y^JWcCl 0#BRJ»Lfca» 1 5 

0 °CT 2 ^P B m2£&DiHy2® . 

[0065] £m#£x.yf-y/Lrt:l&DftffiCfcltS 



(8) 003-17040 (P2003-17040A) 



m-mmizx o . m^mzmfS. uMm&uz t z 

mZO. 1—0. 3jum<oefflT-&o£. x-yf- 

1 £ 1 - 4 /i mT'2> o . 

[0 0 66] CtftficOflsfO HJIfllltEltBfcl/C, JE 

[0067] CftfttttM ? /^tttcOPJJg] ±I£^1IS^I 



»SW2comg(7)ifi®H>i«e^i 3 6 /xmT'tbofc. 
[0068] ^2lcfcL ^HC^UcJtWlW 

[0069] 
[H2] 





(mAh) 


(SO 


(fim) 




1 3. 9 


90. 3 


6 




1 4. 1 


90. 8 


1 6 0 



[0070] ^{Zirct&gkfrhWofrKk 0 IZ . 
BJfcOSfl 2 <0^ffi&l/35 3 CO^ffi left 3 HiS^iJ 2 <7)%m: 

wmzmvta*). la>*>. ffiknmkizm&nmw 
mw£itch^L<m$>Lz^h. Sot, mmft<D%;B 
^Lhcnm&i *)wm<,zm\zixx z t Whfr 

[0071] 

[Hi] i oJiiBKfi! o mrnxmn-mzm 

Wt&tzitMQWiW®. 



[H3] SflrtraHR-CfcSJ'yni^WBSx-yf-^L 

^t^)«ns&^-r^iESig^siafimt («*7 o o o 

[04 ] tfMwmx-hh is u 3 ymmz*. v+yy-r 
hwmm.^-t^mA^m.m-M usmi o o o 

[05] *f6W<^lifiWK:*JV^fflRLfc'Jf-«>Aza: 

[06 ] 0 5 iz^t v i-v2±-tt.nmiz&vz>m®cm 

[ftf^awi] 
io-mm 

10a-«tMI 

1 0 c- mS^fficODflfl^gP 

I l-SHMTSWB 

I I a-"*smniit*>OT 

1 1 b-mmmmnmm® 
1 1 c-^scsifs^ffi^Hflo^aj 
1 2--mmmzMf$.iitLtz£M. 

1 3-»**f^Bi(cjBjS;&*ifc8l 



[06] 



1c. 



3c 



1b" 



-3b 



18 3a 



(9) 003-17040 ( P 2 0 0 3 - 1 7 0 4 0 A) 




(10) 32 003-17040 (P2003-17040A) 



[04] 




(i2mm ftiii mm 



F?-A(##) 5H017 AA03 ASOO BB16 CC01 DD01 
EE01 

5H029 AJ03 AJ05 AJ14 AK11 ALII 
AM03 AM04 AM05 AM07 BJ04 
CJ11 CJ24 DJ07 DJ12 DJ14 
DJ17 DJ18 EJ01 HJ12 

5H050 AA07 AA08 AA19 BA17 CA17 
CB11 DA07 FA01 FA08 FA10 
FA19 FA20 GA25 HA12 



